App No.: 10/667,198 Docket No.: 1 16692004600 

Inventor: Michikazu SAKURAI, et al. 
Title: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HAfc.Nlr.SS PROCESSING 



< 
LU 



zO 

AO" 

LU£-< 
LU CO 7- 

cop: 
vh 



ODD 



3 CO 
OO 

c 



LU 

o 
E 

Q. 



OO 



SCO 

00 

^° 

o 



000 



CO 



35 

LU< 

25 



I- 

CO 
LU 



OZ2 

ni<h 
hCz 

r-O 
O 



LU 

o 

Q_ LU 

SI 



CM w 

ffl-N, O Z 

■0 

X 

UL 
LL 
Z> 

-10 

CO 1 — 1 



< 



LU 

O LU 
0_ QQ 

o z 



^z 
l- 0 0 

O r— □_ I— 
W Z3 2 CO 



□ 



ODD 



00 00 

o o 

o o 

I- o 



LU 

o 

o 
o 



CO 

CO CO 

LU CC 

O LU 

0 F 

Q_ O 



LU 

o 

Q_ LU 

zoo: 

DO! 



OLU 
LU^ 

si 

°-o 

hO 

ZQ 

Z)_J 

crx 
00 

^co 
xco 

Q LU 

co< 



o 

-J 
>- 



o 

p 
< 

o 



o 
P 

1- 
P 

CO 

o 
o 

I- 

LU 

o 

Q_ 

o 
o 



CO 

£Sq. 



^LU 
r-Q- 



i_ LU 

to 



< 
o 



X 

u_ 

CO 



^5 

is 

o- 

O 



LU 

> 

LU 




CO 
CO 



(0 



o 

Q.P 

co 2 

LU |- 

o< 
02 
crcr 



lug 

cr 
o 



I- 
< 



LU 

O 
Q_ 

O 

o 



o 



CM 

d 



App No.: 10/667,198 Docket No.: 116692004600 

Inventor: Michikazu SAKURAI, etal. 
Title: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



JQ 



h- 
Z 
LU 
Z 

o 

Q- LU 

oz 



D 



x 2 



CO 



01 



LU 



CO 
CO 
LU 

^cl 
oz 



CO 

£*o 

^LUX 

ago 

LU U LU 
^| 

184 



z<£ 



cr<co 
scl* 
>iucr 



±z° 

Q 



O 



1 53 

oz 
o 
o 



a. 

LU 

i- 

co 

CO 
CO 
LU 
O 

o 
cr 

CL 



LU 
Q 

o 

CO 
CO 
LU 
O 

o 

DC 
CL 



O 
O 

cr 
o 
u_ 

co 

LU 

F 

O 
cc 

LU 

m 



cr 
o 

o 

I 



o 

O 



O 
O 
Ll_ 

O 

h- 
O 



Q 

LU 



O 



CO 



CM 



CO 
LU 

Ox 

COLLI 
LU 

cr 



o 
o 

CM 



o 
o 
m 



o 



LU 
-J 
CL 

CO 



on: 

i-LU 



STI- 
LUS 

ctid 

2lu 
cr°- 



CO 
LU 

Ox 

50 

COLLI 
LU 

cr 



o 
o 
10 



CO 

CL 
Li_ 
O 

I— 

a 



CO 
LU 
—I 

o 

CL 
U_ 

o 



CO 



CM 



I- 
00 
LU 

Ox 

50 

COLLI 
LU 

cr 



o 
o 

CM 

l 



o 
o 

10 



o 

CM 



Q 

LU 



7* 



5gP 



cr 

o 00 



- App No.: 10/667,198 Docket No.: 116692004600 

* Inventor: Michikazu ISAKURAI, et al. 

Title: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 4 



c.c 




FULLY-AUTOMATED CUTTING 




MANUAL C.C 




SEPARATED TERMINAL C.C 




CONTINUOUS TERMINAL C.C 




FULLY AUTOMATED-DUAL TERMINAL C.C 1 




TERMINAL INSERTING 


IDC 




SAIDC 1 




FADTIDC (MULTI) 




FADTIDC (SIMPLE) I 




FADTIDC (COPPER FOIL SHIELD) 


WIRING-PREPARATION WORKS/WIRING 




SOLDERING 




INSULATION SLEEVE INSERTION 




WIRE MARK ADHERING 




SINGLE CN INSERTION INTO HOUSING 




WIRING 


WIRING-RELATED WORKS CONTINUITY CHECK/APPEARANCE 
CHECK 




TERMINAL INSERTION INTO WIRES I 




BIND BUNDLING 




TUBE ATTACHING 




THERMAL CONTRACTION TUBE ATTACHING 




SPIRAL LAP BUNDLING 




RELAY CONNECTOR ATTACHING 




SERGE KILLER ATTACHING 




CIRCLE CORE ATTACHING 




BRACKET ATTACHING 




CONTINUITY CHECK 




APPEARANCE CHECK j 



App No.: 10/667,198 Docket No.: 1 16692004600 

Inventor: Michikazu SAKURAI, et al. 
Title: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



LU 
Z 

o 

Q-LLI 

if 

oz 



g 2 

= ° 

3 s 



Df 

z o 
w z 

OlU 00 
Q.QQ LU 

oz£ 



LU 

o 

< 

o 



x 
o 

O 

I 

z 



CO 

^LUX 

ill 

sOq. 
2o< 



zO 

I cc 

x<oo 

>lux 
cro 



HljO 



O 



oz 
o 
o 



LU 

iii 

LUg 



Oll 
ulO 
O 
I— 

o 



00 
,LU 

x 



>Q 

bo 

o 



CE 

LU 

Hi 

LU 

< 
a. I 



X 

I- 
o 

LU 
l_l 

LU 

cr 



o 

LU f n 

< 



U_ 00 

°z 
go 

Z Q. 



LU 

So 
^o 

LjrX 

Po 
I — u- 
o 



Li_00 

°z 
oo 

Zq. 



So 
£o 

9o 

l-LL 
O 



li.00 

°Z 

Oo 
Zq. 



LU 

So 

L±rX 

Po 



CO 



CM 



O ^-s 

,LU< 

IP 



cr 



o 
o 



O 

d 



L_ 00 

o! 

Z Q_ 



LU 

go 
^o 
l±tX 
9o 

h-LL 

o 



u_oo 

°z 
go 

ZQ. 



LU 

So 
£o 

LjrCT 

Po 



L_C0 

°Z 

Oo 
Zq. 



LU 

|P 
^O 

Po 
i — ij- 
o 



CO 



CnJ 



o 

LUQ 
LUq^ 

oo£ 



u_ 00 

°z 
go 

Z Q_ 



LU 

jgo 
^o 

L±rCT 

Po 



u_oo 

°z 
oo 

Zq. 



LU 

So 
£o 

LjrX 

Po 



u_oo 

°z 
go 



LU 

So 
Po 



CO 



CM 



00 

o 



o 
o 



LU 



op 



X 

o 

LU 
_l 

LU 

cr 



o 
z 

LU 



o 
o 
o 



o 

LO 



o 
o 

lO 



o 

LU 



o 
b 



< 
z 



X 
LU 
I- 

u_ 
O 



X 

o 
i- 
o 

LU 



o 
o 

Li. 

o 
o 



o 
p 

X 
LU 

00 



X 
LU 



App No.: 10/667,198 Docket No.: 1 16692004600 

Inventor: Michikazu SAKURAI, et al. 
Title: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 




App No.: 10/667,198 Docket No.: 116692004600 

Inventor: Michikazu SAKURAI, el aL 
Title: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 





I- 














LU 








LU 






Z 








Q 






Odl 


tr 


_l 
LJJ 


Q_ 


no 


TOI 








o 


_J 


00 


< 




o 


\- 




LU 


00 






o 


LU 


< 




LU 




I- 




o 




ROC 


| 




EX 








v 




z 








Q_ 





-O 



00 

o 




App No.; 10/667,198 Docket No.: 1 16692004600 

Inventor: Michikazu SAKURAI, et al. 
Title: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 8 



f START ^ 







CALCULATE OPERATION TIME OF EACH 
PROCESS STEP 



I 



CALCULATE IPC COST IN EACH PROCESS STEP 



S100 



S200 



CALCULATE WORK TIME IN EACH PROCESS STEP 



S300 



CALCULATE LPC COST IN EACH PROCESS STEP 



I 



CALCULATE PLANNING TIME FOR EACH 
PROCESS STEP 



I 



CALCULATE PLANNING COST FOR EACH 
PROCESS STEP 



I 



CALCULATE PROCESSING COST OF EACH 
PROCESS STEP 



I 



CALCULATE TOTAL PROCESSING COST 



Q END ^ 



S400 



S500 



S600 



S700 



S800 



App No.: 10/667,198 Docket No.: 116692004600 

0 Inventor: Michikazu SAKURAI, et al. 
Title: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 9 





QT. OF POLES (PINS ON CHILD SIDE) 


2 


3 


4 


5—7 


8—15 


—200 


■ ■ ■ 


■ • ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


201 —500 


■ ■ ■ 


■ ■ ■ 


m m m 


■ ■ ■ 


■ ■ ■ 


501—1000 


■ ■ ■ 


■ ■ ■ 


m m m 


m m m 


■ ■ ■ 


1001 — 


■ ■ ■ 


■ ■ ■ 


m m m 


m m m 


■ ■ ■ 



App No. : 1 0/667, 1 98 Docket No. : 1 1 6692004600 

J Inventor: Michikazu SAKURAI, et al. 

Titie: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 10 





200 


ZOl 
500 


501 
1000 


•4 AH -1 

1001 


11 POLES 
OR MORE 


1 

PER 
UNIT 


2 










3 










4 










5 










6 










7 










4~10 
POLES 


2 
PER 
UNIT 


2 










3 










4 











L : WIRE* S LARGEST LENGTH 

P : QUANTITY OF CONNECTORS ON PARENT SIDE 
C : QUANTITY OF CONNECTORS ON CHILD SIDE 



App No.: 10/667,198 Docket No.: 1 16692004600 

Inventor: MichikazuJSAKURAI, et al. 
Ttfie: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 1 1 





QT. OF POLES (PINS ON CHILD SIDE) 


2 


3 


4 i 


6—7 


8—10 


11—15 


—200 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


201—500 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


501—1000 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


m m u 


■ ■ ■ 


■ ■ ■ 


1001 — 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


m m m 


■ a ■ 


■ ■ ■ 



FIG. 12 



WIRE 
LENGTH 


OPERATION TIME ESTIMATION FUNCTION 


VINYL-COVERED 


OTHERS | 


—600 


OPERATION TIME=0.9*WIRES 


OPERATION TIME=1.1*WIRES 


601—900 | 






901—1200 






1201—1500 






1501—1800 






1801—2000 






2101—2400 






2401 —3000 







App No.: 10/667,198 Docket No.: 116692004600 

Inventor: Michikazu SAKURAI, et al. 

Title: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 1 3 



QUANTITY OF 
WIRES FOR CC 


OPERATION TIME ESTIMATION FUNCTION 


1 


OPERATION TIME=1 .4+8.1 *NO.OF POINTS FOR CC ; 


2 




3 




4 




5 




6 




7 




8 




9 





FIG. 14 



QUANTITY OF 
WIRES FOR CC 


OPERATION TIME ESTIMATION FUNCTION 


1 


OPERATION TIME=4.4*NO.OF POINTS FOR CC 


i 2 


m m m 


3 


m m m 



App No. : 1 0/667, 1 98 Docket No.: 1 1 6692004600 

Inventor: Michikazu SAKURAI, et al. 

itle: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 15 



QUANTITY OF 
WIRES FOR CC 


OPERATION TIME ESTIMATION FUNCTION 


1 


OPERATION TIME=1.2*NO.OF POINTS FOR CC 


I 2 


■ ■ ■ 


3 


■ ■ ■ 



FIG. 16 



WIRE 
LENGTH 


OPERATION TIME ESTIMATION FUNCTION 


—600 


OPERATION TIME=1.2*QT.OF WIRES 


601 —900 




901 — 1200 




1201—1500 




1501—1800 




1801—2000 




2101—2400 




2401 —3000 





App No. : 1 0/667, 1 98 Docket No. : 1 1 6692004600 

Inventor: Michikazu SAKURAI, et al. 

Title: ^-nMATION SYSTEM, ESTIMATION METHOD, AND 

I Program r or harness processing 





-App No.': 1 0/667, 1 98 Docket No. : 1 1 6692004600 

Inventor. Michikazu SAKURAI, et al. 

ific: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 




•App No.-: 10/667,198 Docket No.: 1 16692004600 

Inventor: Michikazu SAKURAI, etal. 

"itle: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



O 
P 

o 



o 

P 

00 
LU 

LU 



z 

o 

P 

LU 
Q_ 
O 



00 
LU 



o 

> 
I- 

I 

< 
o 



+ 

O 00 



cr on 

± DQ 

P S 
0- => 

LL. Z 

o¥ 

On 

5± 

cnj o _ 

II Z _l 
UjLU< 

5 

Z Q_ LU 

o < H 
B t Q 

o + o 



00 
00 
LU 
—I 

a: 
o 

CO 



o 
O 



oo 

00 
LU 
_J 

o 



CVJ 
CsJ 

CD 



o 

p 
o 
z 

u_ 

o 

s 

P 

00 
LU 

LU 



LU 
CL 

o 



LU 
CO 



o 
< 



LU 

m 

=3 
I- 

cr 
o 

00 
H 

O 
Q_ 

LL. 

o 

b 
z 
* 

TI- 
LT) 
II 

LU 



I- 

o 



I - LU 

z- 1 

LU i— 



LU 
CD 
Z) 



o 
o 

00 



App No.: 10/667.198 Docket No.: 116692004600 

Inventor: Michikazu SAKURAI, et al. 

itle: ESTIMATION SYSTEM. ESTIMATION METHOD. AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 23 



PROCESS STEP 


TIME FACTOR 


FULLY-AUTOMATED DUAL 
TERMINAL C.C 


1.12 


CONTINUOUS TERMINAL C.C 


1.16 


SEPARATE TERMINAL C.C 




FULLY-AUTOMATED DUAL 
TERMINAL IDC (MULTI) 




FULLY-AUTOMATED DUAL 
TERMINAL IDC (COPPER FOIL SHIELD) ! 




FULLY-AUTOMATED DUAL 
TERMINAL IDC (SIMPLE) 




SEMI-AUTOMATED IDC 




FULLY-AUTOMATED CUTTING 













App No. : 1 0/667, 1 98 Docket No. : 1 1 6692004600 

Inventor: Michikazu SAKURAI, et al. 

itle: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 

FIG. 24 



TOTAL 

(YEN/ 
sec) 






















































LPC 
COST 
RATIO 

(YEN/sec) 






















































IPC 
COST 
RATIO 

(YEN/sec) 






















































TOTAL 
(YEN/Hr) 






















































LPC 
COST 
RATIO 
(YEN/Hr) 






















































IPC 
COST 
RATIO 
(YEN/Hr) 
























































FULLY-AUTOMATED CUTTING 


I MANUAL C.C 


I SEPARATED TERMINAL C.C 


I CONTINUOUS TERMINAL C.C 


I FULLY AUTOMATED-DUAL TERMINAL C.C 


I TERMINAL INSERTING 


I SAIDC 


I FADTIDC (MULTI) 


I FADTIDC (SIMPLE) 


I FADTIDC (COPPER FOIL SHIELD) 


I SOLDERING 


I INSULATION SLEEVE INSERTION 


I WIRE MARK ADHERING 


I SINGLE CN INSERTION INTO HOUSING 


I WIRING 


I TERMINAL INSERTION INTO WIRES 


I BIND BUNDLING 


I TUBE ATTACHING 


I THERMAL CONTRACTION TUBE ATTACHING 


I SPIRAL LAP BUNDUNG 


I RELAY CONNECTOR ATTACHING 


I SERGE KILLER ATTACHING 


I CIRCLE CORE ATTACHING 


I BRACKET ATTACHING 


I CONTINUITY CHECK 


I APPEARANCE CHECK 



App No.: 1 0/o^7,1 9u Docket No ■ 1 16692004620 

Inventor: Michikazu SAKURAI, e\ al. 

itle: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 25 



LU 
> 

o 

LU 

m 
o 



s = 

Oco h 

cr< 3 



□.CD 



□ 



o 



cr 

■= i 



i- 

co 
□ 

CO 
O 
O 

Q 
LU 



CO 
LU 



<LU 

Oco2 
QO0Z3 

<<z 



X 

UL 

u_ 

CO 



CO 
CO 
LU 

cr 
< 



LU LU 

zcr z 

OuJ o 

Q_GQ 0- LU 
OD 0< 

oz oz 



LU 

o 

Q. 

o 

zo 

DO 



CO 

o 
o 
-J 

< 
2 

LU 



CO 

o 
o 

o 

CO 
CO 
LU 

o 
o 
cr 

Q. 



CO 

o 
o 

CO 
CO 

o 



< 
cr 

LU, 



CO 

o 
o 
—I 
< 
cr 

LU 



CO 
CO 

o 



< 

s 

LUI 



■CO 



LU 

LU 
O 
< 



cr§ 



so 

*o 



CO 

o 
o 

< 
cr 

LU 



CO 

o 
o 



LU 



LU 
LU 

o 
< 

< 

SO 

si 

fico 
oO 
*o 



O 

z 

I— H 

CO 
CO 
LU 

Oco 

o-o 

n 



CO 

o 
o 



LU 
LU 



<LU <f LU 
LU< LU< 



<0 << LU< 

SO 22 OS 



LU « 



o 



LU 

o 
< 



o 
cr 
< 



o 
z 



CO 
O 
O 

O 



< 

cr 

LU 

^O 



iiii U- 



O 

cr 
# 



< 
S 

t;co s 
<o £ 
2 o 



Q_ 
Q_ 



O 
CO 



CO o 
O g 

a 

LU o 

— Q_ 



CO 
O 

o 

o 
< 

CD 



CO dSl CD 

lu < Qj go, \ cr 

0|_f£ozfe h- lu 

O 00 ^ < <S5 LU Q 

SogzSO LU ^ 



a- 0c ,< h-O - 
+ 2 ii + 



II 



CO 

o 
o 

cr 

LU 

a 

2 

+ 



O 

cr 
< 



o 
cr 
a. 



is 



2 



LUh- 

l-co 

<o 
— o 



App No.: 10/667,198 Docket No.: 1 16692004600 

Inventor: Michikazu SAKURAI, et al. 

it'- EiTlMAllON SYSTEM, ESTIMATION METHOD, AND 
/'ROGRAM FOR HARNESS PROCESSING 



FIG. 26 



l- 

co 

l- 

oo 
O 

o 

Q 
LU 



P 

00 
LU 



00 
00 
LU 

cr 
< 



LU 
> 

P 

o 

LU 
~3 

m 
o 



o 

P 
o 



X 

I- 



CT < i 



O.CO 



□ 



cr 



<LLI 

Q002 
Q00=> 
<<Z 



ZD 

00 



LU LU 

^cr S 

O LU O 
Q_ CD Q-LU 

2222 

od o< 
oz oz 



o 

cr 
o 
u_ 

o 

00 
00 
LU 

o 
o 
cr 
o. 



oo 
o 
o 

o 
z 

00 
O0 
LU 

o 
o 
cr 

Q_ 



z 

00 i- 

00 00 

8° 

cr 

Q- 



obo 
J o 



O 00 



LU 



O 00 
£L O 

o 



3 P 



o 

S i- 

Z 00 

|8 



LU 
_l 
0. 

LU 
Z 

X 

o 
< 

2 

o 
5 
P 

< 



2 



CNJ 



Q 



CO 



O 

< 
LU 

cr 
o 
o 

LU 

_l 
o 
cr 



o 

LU 



O 

o 



CO 



* App No.: 10/667,198 Docket No.: 116692004600 

Inventor: Michikazu SAKURAI, et al. 

itle: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 27 



COMPONENT 
NUMBER 



SUFFIX 



COMPONENT 
NAME 



□I 



OK I 



CANCELI 



IDC 



C.C 



SIMPLE 
WIRE 
LENGTH 

□ COPPER FOIL SHIELD WIRE 

□ QT.OF.UNUSED PINS IN ONE 
CONNECTOR IS HALF OR MORE 
OF TOTAL QUANTITY OF PINS 



MULTI there ARE TWO OR MORE 
tJ CONTINUOUS UNUSED PINS 
IN PARENT CONNECTOR 



WIRE 


LENGTH 


WIRE 


LENGTH 


WIRE 


LENGTH 


WIRE 


LENGTH 


WIRE 


LENGTH 


WIRE 


LENGTH 


WIRE 


LENGTH 


WIRE 


LENGTH 



REFERENCE DIAGRAM 1 
INSULATION 
DISPLACEMENT 
CRIMPING (SIMPLE) 



IMAGE 



REFERENCE DIAGRAM 2 
INSULATION 
DISPLACEMENT 
CRIMPING (MULTI) 



IMAGE 



App No.: 10/667,198 Docket No.: 116692004600 

Inventor: Michikazu SAKURAI, etal. 

itle: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 28 



COMPONENT 
NUMBER 



J SUFFIX 



COMPONENT 
NAME 



OK I 



CANCELI 



IDC 



] CLOSED TERMINAL 
INCLUDED 

□ RESIN-COVERED 
CIRCLE TERMINAL 
INCLUDED 

□ MICRO SW.INLET.OR 
FUSE HOLDER 
INCLUDED 

□ FIRST-IN SLEEVE 
INCLUDED 



] CLOSED TERMINAL 
INCLUDED 

□ RESIN-COVERED 
CIRCLE TERMINAL 
INCLUDED 

□ MICRO SW.INLET.OR 
FUSE HOLDER 
INCLUDED 

□ FIRST-IN SLEEVE 
INCLUDED 



] CLOSED TERMINAL 
INCLUDED 

□ RESIN-COVERED 
CIRCLE TERMINAL 
INCLUDED 

□ MICRO SW.INLET.OR 
FUSE HOLDER 
INCLUDED 

□ FIRST-IN SLEEVE 
INCLUDED 



WIRE LENGTH 



□ WIRE 

MATERIAL 
IS SILICON, 
GLASS. OR 
TEFLON 



WIRE LENGTH 



□ WIRE 

MATERIAL 
IS SILICON, 
GLASS, OR 
TEFLON 



WI RE LEN GTH 

I 1 

□ wire 
material 
is silicon, 

GLASS, OR 
TEFLON 



C.C 



] CLOSED TERMINAL 
INCLUDED 

□ RESIN-COVERED 
CIRCLE TERMINAL 
INCLUDED 

□ MICRO SW.INLET.OR 
FUSE HOLDER 
INCLUDED 

□ FIRST-IN SLEEVE 
INCLUDED 



□ CLOSED TERMINAL 
INCLUDED 

□ RESIN-COVERED 
CIRCLE TERMINAL 
INCLUDED 

□ MICRO SW.INLET.OR 
FUSE HOLDER 
INCLUDED 

□ FIRST-IN SLEEVE 
INCLUDED 



□ CLOSED TERMINAL 
INCLUDED 

□ RESIN-COVERED 
CIRCLE TERMINAL 
INCLUDED 

□ MICRO SW.INLET.OR 
FUSE HOLDER 
INCLUDED 

□ FIRST-IN SLEEVE 
INCLUDED 



App J**-UP6*j1 98 Docket No.: 1 1 6692004600 

Inventor: Michikazu SAKURAI, et al. , Ahir> 
Itle: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
pg©6RAM FOR HARNESS PROCESSING 



FIG. 29 



Q START ^ 



S11 



WIRE LENGTH SATISFIES FOLLOWING CONDITION 
MULTI :500mm <, WIRE LENGTH < 1000mm 
SIMPLE:! 00mm ^ WIRE LENGTH < 2000mm 



YES 



NO 



S12 



LOT NUMBER IS 200 OR MORE 





YESl S13 




NO 


NUMBER OF KINDS OF 




CONNECTORS IS 4 OR LESS 


YESl S14 



YES 



STATE OF UNUSED PINS SATISFIES 
FOLLOWING CONDITION 
MULTI: THERE ARE NO TWO CONTINUOUS 

UNUSED PINS IN PARENT CN 
SIMPLE:QUANTITY OF UNUSED PINS IN ONE 
CONNECTOR IS LESS THAN HALF 
OF TOTAL QUANTITY OF PINS 



SEMI-AUTOMATED 



"NO^" 



FULLY-AUTOMATED 



I 



SIMPLE: PARENT CONNECTOR:1 
CHILD CONNECTOR:1 

MULTI: PARENT CONNECTOR:1 

CHILD CONNECTOR:PLURAL 

COPPER FOIL SHIELD: 

PARENT CONNECTOR:1 
CHILD CONNECTOR:1 



App No.: 10/667,198 Docket No.: 1 16692004600 

Inventor: Michikazu SAKURAI, et al. 

itle: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 30 



NO 



S22 



( START J 



S21 

d_ 

1 00mm ^ WIRE LENGTH < 1000mm 



YES 



1 0mm <; WIRE LENGTH^ 100mm 
1000mm^WIRE LENGTH^ 5000mm 



YES 



NO 




NO CORRESPONDING 
MACHINE 



S23 



KIND OF TERMINAL IS RESIN- 
COVERED CIRCLE TERMINAL 



NOT 



S24 



KIND OF TERMINAL IS 
CLOSED TERMINAL 



NO 



"noT" 



S25 



LOT NUMBER IS 50 OR MORE 



YES 



.YES 



S26 



WIRE MATERIAL IS ANY OF 
SILICON, GLASS AND TEFLON 



NO 



.YES 



S27 



THERE IS FIRST-IN SLEEVE 



.YES 



"no^" 



S28 



THERE IS POWER BLOCK 
CONNECTOR (COMPONENT 
NUMBER:11001315) 



NO 



HAND 



1 



SEMI- 
AUTOMATED 



1 



FULLY- 
AUTOMATED 



• App No.: 10/667,.H*o Docket No.: 116692004600 

Inventor: Michikazu SAKURAI, et al. 

Itle: ESTIMATION SYSTEM, ESTIMATION METHOD. AND 
PROGRAM FOR HARNESS PROCESSING - 



FIG. 31 



40^L<45 
5000 ^L< 
9900 



MICRO- 

SW.INLET, 

FUSE 



SLEEVE 



RESIN- 


\ \C.C^ 


I COVERED ^ 

TERMINAL \^ 

CLOSED 
TERMINALS 


HAND 


\ \ \ 












SAIDC 












FULLY-AUTOMATED CUTTING 




(Si 


<y 


(Si 


^ i 


MANUAL C.C 












SEPARATED TERMINAL C.C 




(Si 








CONTINUOUS TERMINAL C.C 












FULLY AUTOMATED-DUAL TERMINAL C.C 












FADTIDC 












FADTIDC (SIMPLE) 












FADTIDC (MULTI) 












FADTIDC (COPPER FOIL SHIELD) 












WIRING-PREPARATION WORKS 












SOLDERING 








(3) 




INSULATION SLEEVE INSERTION 












WIRE MARK ADHERING 


O 


o 


O 






TERMINAL INSERTING 


o 




o 




o I 


WIRING 


o 


o 


o 


o 




SINGLE CN INSERTION INTO HOUSING 






o 




O | 


WIRING-RELATED WORKS 












TERMINAL INSERTION INTO WIRES 






o 




O ! 


BIND BUNDLING 




o 


o 


o 


o I 


TAPING BUNDLING 




o 


o 


o 


O ! 


TUBE ATTACHING 




o 


o 


o 


o ! 


THERMAL CONTRACTION TUBE ATTACHING 




o 


o 


<§> 


o | 


SPIRAL LAP BUNDLING 




o 


o 


o 


O ! 


RELAY CONNECTOR ATTACHING 






! O 






SURGE KILLER ATTACHING 




o 


o 




Q ! 


CORE ATTACHING 




o 


I o 


o 


O I 


BRACKET ATTACHING 




I o 


o 


o 


o | 


CONTINUITY CHECK 


<§> 


<§> 


<§> 


<§> 


<§> j 


APPEARANCE CHECK 


o 


• 


<$ 


<$> 

















App No. : 1 0/667, 1 98 Docket No. : 1 1 6692004600 

Inventor Michikazu SAKURAI, et al. 

itle: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 32 



LOT< 
AND NO 
COMPONENT 
LEFT WARD 



LOT < 50 
AND SILICON 
GLASS 
TEFLON 





I 


DC 


!/ SEMI-AUTO/ 


SEMI-AUTO 


FULLY-AUTO 


Fl 


JLLY-AUTO 










SIMPLE 


Ml II TI 

1 VI U l_ 1 1 


COPPER 

■ VJlL 

SHIELD 








(•) 








1 (8) 


(S) 




(•) 




































; (S) 


(2) 
















G) 
































(D 












































































! Q 


o 


O 


o 








1 O 


o 


o 










1 o 


o 


O 


o 


O 


o 


O 


I o 




O 


o 


O 


o 


O 
















\ O 


o 


O 










i O 


o 


O 


o 


o 


o 


O 


i ° 


o 


o 


o 




o 


o 


! o 


o 


o 


o 




o 


o 


1 o 


o 


o 


o 




o 


o 


! O 


o 


o 


o 




o 


o 










o 


o 


O 


i o 


o 


o 


o 




o 


O 


! O 


o 


o 


o 


o 


o 


o 


! o 


o 


o 


o 




o 


O i 


! ® 


<§> 


® 


<§> 


o 


o 


O 


\ ® 




® 


<§> 


<§> 





















App No.: 10/667,198 Docket No.: 1 16692004600 

inventor: Michikazu SAKURAf, etaf. 

Itle: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 33 



LU 
CT 



LU 
Z 

o 

O 
O 

cr 
o 

S 

Q_ 



LU 
Z 

o 

0- LU 



D 



x £ 

El 

00 < 



D 



z 

00 
00 

oz 



a. 
_i 

LU 



00 

£*o 

55 LUX 

ago 

LU^LU 

^bz 
cro< 



z^ 

S<oo 
>wcr 



§1© 

HujO 

^05 
was 



o 

SLU^ 

oz 
o 
o 



cr 

LU 

1- 

LU 

< 

0. 



00 

00 
00 
LU 

o 
o 
cr 
a_ 



LU 
Q 

o 

00 
00 

LU 

o 
o 
cr 

Q_ 



cr 
o 

a 

I 




o 



Q 
LU 

cr 



"V. 



SLU 



O 

o 



LU 

o 

Is 

LU 
Q_ 
Q- 
< 



8*- 



LU 
>- 



o 

I— 

a 



00 
I- 

o 

CL 
LL 

o 

I— 

o 



Q 

2 1 



LU 

z 

LU 

lo 

00 

cr 

LU 



o 
z 

0 3 
ZQ 

cog 
m 



ICO 



ZJ 

ctQ 

CO 



O 
LUX . 



00 



o 

LU 
_l 



LU 
CD 
ZD 
I- 



o 



o 
zz 

Or 

.Fo 
cro< 



!2! 



I-H< 
^ LU 

Oz> 



00 



o 



00 



00 
I- 

z 

o 

CL 

u_ 
O 

I— 

a 



cr 

LUO 



*o 

LU< 
Oh 

=>< 

00 



00 



z'o 

Ox 

>-o 



00 

LU 

cr 
o 
o 



0.1- 

00 < 



00 

o 
z 

5 



00 

LU 

cr 



00 

LU 

cr 
o 
o 



LU 

oz 
o: 
ujO 
=J< 
Oh 

O^ 



00 

o 



a 

00 



CO 
L_ 

o 

I-" 
o 



o 



LU ! 

o< 
mi 



1 Q 

S3 
:lu 
-cr 



00 



z oo 

^LU 



S <2S 
|cr^ 

||| 



o 



o 

Lu- 
ce 



00 
_i 

< 



cr 

LU 



o 
o 



o 
o 

I— 

o 



o 

LU 

;lu 
!o 

J 
o< 

OLU 
Q_ 

a. 
< 



App No.: 10/667,198 Docket No.: 1 16692004600 

Inventor: Michikazu SAKURAI, et al. 

itle: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



CO 

CD 







FADTIDC 
(SIMPLEI) 






FADTCC 
(COPPER FOIL 
SHIELD) 






FADTCC 
(MULTI) 






SEPARATE 
TERMINAL 

CC 






CONTINUOUS 
TERMINAL 
CC 






FADTCC 






PROCESS 
STEP 


ELECTRICITY 
DEMAND 
RATIO 


LOGICAL 
AMOUNT OF 
CONSUMED 
ELECTRICITY 



App No. : 1 0/667, 1 98 Docket No. : 1 1 6692004600 

Inventor: Michikazu SAKURAI, et al. 

Itle: ESTIMATION SYSTEM, ESTIMATION METHOD. AND 
PROGRAM FOR HARNESS PROCESSING 




en 

LU 

LU 

CO 



App No.: 10/667,198 Docket No.: 116692004600 

Inventor: Michikazu SAKURAI, et al. 

"itle: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 36 



f ESTIMATION "\ 
V METHOD J 



ESTABUSH 
COMMUNICATION WITH 
SERVER 



I 



AUTHENTICATION 



I 



SEND DESIGNATION OF 
ESTIMATION FUNCTION 



I 



RECEIVE ESTIMATION 
FUNCTION 



I 



STORE ESTIMATION 
FUNCTION 



I 



PERFORM ESTIMATION 
CALCULATION BY USING 
ESTIMATION FUNCTION 



I 



OUTPUT RESULT OF 
ESTIMATION 

I 

( END ) 



S41 



S42 



S43 



S44 



S45 



S46 



S47 



fW> MO..-10/667.198 Docket No.: 116692004600 

Inventor: Michikazu SAKURAI. et al. 

itle: ESTIMATION SYSTEM, ESTIMATION METHOD, AND 
PROGRAM FOR HARNESS PROCESSING 




App No.: 10/667,198 Docket No.: 1 16692004600 

Inventor: Michikazu SAKURAI, et al. . ™ 

'Ht^j? TIMAT,ON SYSTEM, ESTIMATION METHOD AND 
PROGRAM FOR HARNESS PROCESSING 



FIG. 38 



c 



ESTIMATION 
METHOD 



< 



I 



IS THERE RECEPTION ? 



YES 



COMMUNICATION 
PARTNER IS REGISTERED 
BEFORE HAND ? 



YES 




RECEIVE PROCESSING 
CONDITION 
FROM TERMINAL 



I 



S53 



PERFORM ESTIMATION 
CALCULATION BY USING 
ESTIMATION FUNCTION 



I 



S54 



SEND ESTIMATION 
RESULT TO TERMINAL 80 



T 



S55 



